Salidroside induces neuronal differentiation of mouse mesenchymal stem cells through Notch and BMP signaling pathways.
Salidroside (p-hydroxyphenethyl-β-D-glucoside, SAL), a phenylpropanoid glycoside isolated from a popular traditional Chinese medicinal plant Rhodiola rosea L., possesses multiple pharmacological actions. Previous study showed that SAL could induce rat mesenchymal stem cells (MSCs) to differentiate into dopaminergic neurons and induce mouse MSCs D1 to differentiate into neuronal cells. However, the mechanisms of SAL-induced neuronal differentiation of MSCs still need investigation. In this study, we observed the effects of SAL on neuronal differentiation of D1 cells and the possible involvement of Notch and BMP signaling pathways. SAL inhibited the proliferation, induced neuronal phenotypes, and upregulated the expressions of neuronal-specific marker molecules, such as neuronal enolase 2 (Eno2/NSE), microtubule-associated protein 2 (MAP2), and beta 3 class III tubulin (Tubb3/β-tubulin III) in D1 cells. SAL not only downregulated the expressions of Notch1 and hairy enhancer of split 1 (Drosophila) (Hes1) but also upregulated the expression of Smad1/5/8 and its phosphorylation (p-Smad 1/5/8). The neuronal differentiation effects of SAL on D1 cells were promoted by a Notch signaling antagonist, DAPT, but attenuated by a BMP signaling pathway antagonist, Noggin. Our findings suggest that SAL might be promising in inducing neuronal differentiation of mouse MSCs mediated by both Notch signaling pathway and BMP signaling pathway.